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REMARKS 

Claims 15-29 are pending in the present application* Claims 15-18 have been amended. 
Claim 15 is the sole independent claim. The Examiner is respectfully requested to reconsider the 
outstanding rejection and objections in view of the above amendments and the following 
remarks. 

Specification 

The Examiner objected to the specification because the abstract does not commence on a 
separate sheet under 37 C.F-R, 1, 52(b)(4), Further, the Examiner pointed out that the 
specification should include section headings as set forth in 37 C.F^R* 1 *77(b). 

First, Applicant respectfully points out that it is improper for the Examiner to object to 
require the Applicant to provide an abstract on a separate sheet under 37 C.F.R. L52(b)(4) since 
this requirement does not apply to the copy of the published international application 
commimicated by the International Bureau under PCT Article 20 (see MPEP § 1 893 .03(e)L) 

Regardless, attached herewith is a Substitute Specification in which the abstract has been 
amended and provided on a separate sheet. Also, the Substitute Specification includes section 
headings, as well as various other editorial amendments. It is respectfully submitted that the 
filing of this Substitute Specification does not add new matter to the present application. 

In view of the foregoing, the Examiner is respectfully requested to withdraw the 
objection to the specification. 

Drawings 

The Examiner objected to the drawings because they include reference numbers 13, 14, 
43, and 44, which the Examiner asserts are not mentioned in the description. Further, the 
Examiner objects to the drawings because they allegedly do not show the claimed feature of "a 
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tubular section of the lower part provided with an eternal thread" as recited in claim 1. 
Applicant respectfully traverses these objections. 

Applicant respectfully points out that the Annexes of the International Preliminary Report 
on Patentability (IPER) issued on November 25, 2005 by the International Bureau include 
amended sheets of the description and drawings. These amended sheets should have been 
received by the USPTO from the International Bureau, placed into the present application file, 
and made subject to the examination by the Examiner. 

As reflected in the amended sheets of the IPER, the specification does mention reference 
numbers 13, 14, 43, and 44. Also, the specification describes that "[t]he tube 13 of the lower part 
1, vMch stretches into the upper part 2, has an external thread 14" (see IPER, amended sheet for 
page 7, lines 2-3). Further, since the drawings (as reflected in the IPER amended sheets) do 
clearly illustrate reference nimibers 13 and 14, Applicant respectfully submits that the drawings 
illustrate the aforementioned claim feature. 

Regardless, Applicant submits that the filing of the Substitute Specification attached 
herewith renders these objections moot 

In view of the foregoing, the Examiner is respectfully submitted to withdraw these 
drawing objections. 

Rejection Under 35 §103 

Claims 15-29 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
Patent No. 4,722,728 to Dixon (hereafter *'Dbcon") in view of U.S. Patent No. 4,623,332 to 
Lindmayer et al. (hereafter "Lindmayer"). This rejection is respectfully traversed. 

To establish prima facie obviousness of a claimed invention, all the claim limitations 
miist be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 
1974), 
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As amended^ independent claim 15 now recites: 

^"the spacer maintaining a uniform longitudinal space between the at 
least one start unit and the lock mechanism firom the time the 
tension state of the energy store units is produced until the lock 
mechanism is released, 

wherein the spacer transfers without impact the stored energy firom the 
springs of the at least one start unit via the lock mechanism to the 
contents of the agent cartridge upon release of the lock mechanism" 
(emphasis added). 

Applicant respectfully submits that Dixon and Lindmayer, taken separately or in 
combination, fail to teach or suggest these claimed features. 

In the rejection, the Examiner relies on element 15 in Figs* 1-2 of Dixon to teach the 
claimed spacer (see Office Action at page 4), However, Dixon describes element 15 in coL 3, lines 
43-45 as being an annular spring guide which holds the lower end of the coil spring 16 in position 
laterally. There is no teaching or suggestion in Dixon that this annular spring guide is used for 
maintaining a uniform longitudinal space between a start unit and a locking mechanism, as does 
the claimed spacer. Further, there is no teaching or suggestion in Dixon that this spacer is used for 
transferring stored energy from the springs of a start unit to flie contents of an agent cartridge, as 
does the claimed spacer 

Further, Dixon expressly teaches away from transferring energy without impact from the 
springs of a start unit to the contents of an agent cartridge, as claimed. At col 5, lines 2-7, Dixon 
expressly teaches providing '*a desired initial impact gap" which "creates the high initial skin 
piercing pressure when the injector is fired" (emphasis added). See also claim 1 of Dixon, last 
paragraph, which recites, '*the compressed spring means rapidly impacts the bushing against the 
piston to provide a first, high skin piercing pressure" (emphasis added). 



Birch, Stewart KoTasch & Birch, LLP 



8 



Application No, 10/568,78 1 Docket No.: 3347-0105PUS1 

Amendment dated January 9, 2009 
After Final Office Action of July 9, 2008 

Accordingly, Dixon neither teaches/suggests the claimed spacer, nor teaches/suggest the 
claimed transfer of enei^ without impact from the at least one start unit to the contents of the agent 
cartridge. Further, there is no teaching/suggestion in Lindmayer, nor is there any assertion by the 
Examiner of a teaching/suggestion in Lindmayer, which would remedy the aforementioned 
deficiencies of Dixon. 

At least for the reasons set forth above. Applicants respectfully submit that independent 
claim 15 is in condition for allowance. Accordingly, claims 16-29 are allowable at least by virtue of 
their dependency on claim 15. Therefore, the Examiner is respectfiilly requested to reconsider and 
withdraw this rejection. 
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Conclusion 



In view of the above amendments and remarks, tiie Examiner is respectfully requested to 
reconsider the outstanding objections and rejection and issue a Notice of Allowance in the 
present application. 

Should the Examiner believe that any outstanding matters remain in the present 
application, the Examiner is respectfully requested to contact Jason W. Rhodes (Reg. No. 
47^305) at the telephone number of the undersigned to discuss llie present application in an effort 
to expedite prosecution. 

If necessary, the Commissioner is hereby authorized in this, concurrent, and future replies 
to charge payment or credit any overpayment to Deposit Account No. 02-2448 for any additional 
fees required under 37 C.F.R. §§ 1.16 or 1.17; particularly, extension of time fees. 

Dated: January 9, 2009 Respectfully submitted. 




Michael M, Caramarata 
Regktraj^onNo,: 39,491 

BIROT; STEWART, KOLASCH & BIRCH, LLP 
8110 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attomey for Applicant 
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NEEDLELESS INJECTION DEVICE AND CARTRIDGES 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The invention relates to a needleless injection device with a lower part receiving an agent 
cartridge and an upper part providing the energy needed for injection; the u^er part contains 
energy store units, namely start unit(s) and supplementary unit(5), capable of elastic 
form-change; furthermore, the device has a lock maintaining the tension of the energy store 
10 units and components to release the lock; and the invention also relates the agent cartridge. 

Description of Related Art 

An advantage of the needleless solutions is that no infection is possible through multiple use of 
needles or defective Gteritisatio ns terilization , Another advant£^e is that agent injection with a 

1 5 needleless device causes a twenty times smaller fi-acture (an inj e oto n injection hole of cc, 0,008 
mm^) on the epidermis than the smallest needle ever used before. Consequently, the needleless 
solution causes the patient less pain. The agent is prepared in a sterile cartridge^ which 
precisely fits into the injection device. The thrust needed for the injection of the agent is 
supplied by the expansion of compressed gas as in US ^U.S. Patent 4 .913.^699 patent, or a 

20 mechanical spring structure as used in tJS -U.S. Patent 5 J90.t523 patent. Also known is a 
solution in which the injection energy is given by the explosion of a suitable detonating charge. 
The known needleless injection devices usually comprise two parts. One serves for receiving 
the agent cartridge, while the other is the energy storage unit, where the spring, the compressed 
gas container, or the explosive capsule is situated. These devices are operated in a way that in 

25 the case of a spring, the sprmg is flexed, and locked in this position. The agent cartridge is 
inserted, which also contains the piston to discharge the agent. Then the device is positioned on 
the skin surface with the discharge hole down, and release the energy stored in the energy 
storage unit. If it works with a spring, the lock is released, in otibier solutions, the gas capsule is 
opened, or the e xplossiv eexplosive is detonated. In each case the released energy thrusts the 

30 piston powerfully forwards, and injects the agent stored in the cartridge into the skin, or 
through the skin into the hypodermic tissues or the muscles. As is known, giving a traditional 
injection, the doctor thrusts the needle into the desired point with rapid movement, thus 
opening the way in for the agent. Then, with a moderate push of the syringe, they cause a 



Appi. No. 10/568,781 
Page 2 of 14 



Substitute Specification 
Marked-Up Copy 



relatively slow influx of the agentj otherwise the process would be painful and would cause 
further fraction in the tissues. In injecting the agent, the needleless injection device is expected 
to perform the same task as expected fix)m a doctor or a nurse in the manual process. To 
achieve the desired result, the device must be easy to use, that is to say, if it is a spring, it must 
5 be easy to flex, it must store sufficient energy, and deliver its energy at a sufficient speed. The 
injection should not be painful and should cause minimal fraction in the tissues. For the desired 
spread of this up-to-date device it is indispensable that the device be available for users, 
including health security institutions, in appropriate quality and at an affordable price. In the 
case most of the known devices these requirements are not always met completely. The devices, 

1 0 available in patents mentioned above and other marketed products, contain energy storing units 
capable of injecting agents into the skin, under the skin, into muscles at the requisite speed, but 
the initiating step of punching the skin, that is corresponding to thrusting the needle with the 
classic process, is achieved in a way that on releasing, the energy impulse causes a hit-like 
impact on the piston of the agent cartridge. We know this solution from the specification of 

1 5 WO 03/0003 1 9. The released energy first accelerates the piston rod of the energy storing unit, 
which reaches the cartridge piston with a collision, and only after the collision does the 
continuous push of the piston begin. The impact exerted by the piston rod of the energy storage 
unit on the agent cartridge piston will be passed on to the body surface in contact with the 
device and there causes injuries, suffusion, disoolourin e discoloring and consequent pains. 



Some solutions experience with combined spring s trotur estructure . Although they cannot 
eliminate the impact on the body, but attempt to achieve certain shock absorption to diminish 
unpact originated injuries, as known firom patent tJSP -U.S. Patent 4 .722,t728. 

23 These are based on the concept that the group of springs, as all springs if metal, starts off with a 
high initial energy, which gradually echoes off. At the moment of dislocking, it produces the 
impact punching the epidermis, then it empties the agent storage space with linearly decreasing 
energy, into the body. However, the harmful impact cannot be eliminated with this solution, 
and it fails to eliminate the described shock absorption effectively. The solution of WO 

30 03/066143 uses also two springs, but they and their effect is not separated one from other. The 
Patent Specification U.K. 68Ut098 gives a solution to eluninate most of thi^-dieseproblems. It 
uses a two-stage jet with a hard spring start unit, and separated from it a soft sprmg for the 
following injection. For compressing the springs the device is provided with a pull rod, what 
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they have to pull along the long axis of the device with the help of the knob on the top of it. The 
development efforts are orientated towards an energy storage and release structure which is 
enabled to store optimal amount of energy and to release it always at the optimal time and 
speed suitable for fulfilling the task. Too low impact is unsuitable since it causes a partial or 
S complete failure to inject the agent. Perhaps due to a loss or too low a level of energy, the 
cartridge is not emptied entirely. One of the most important parts of the device is the discharge 
hole, the precise measure and ideal profile cannot be satisfactorily produced fiom glass or 
metal. Thus^ for discharge holes^ glass cartridges receive metal inlays, metal cartridges receive 
glass or semiprecious stones (e,g, saphiresa pphire or ruby) inlays, the fitting of which into the 
10 cartridge raises solidity, while inside the cartridge, owing to turbulenci e s turbulences in the 
joining and contact zones of the metal and the glass, hydrodynamic problems. Although the 
devices known from patents and available on the market meet the elementary health and 
technical requirements, they cannot manage the above described quality services. They are also 
unable to provide the affordable sales price acceptable with disposable devices. 

15 

SUMMARY OF THE INVENTION 

The goal of the invention is the development of a needleless injection device with an agent 
cartridge eliminating the abovementioned drawbacks, on a reliable technical level, using 
simple production technology and a more favourabl efavorable. economical price standard, 
20 facilitating disposability. 

The invention is based on the recognition that the injection of the agent in/under the skin or in 
the muscles can be carried out without an impact if the energy released in the first few tenth 
seconds has enough power to thrust the entry channel through the epidermis immediately. In 
25 such a solution the piston in the agent cartridge is in continuous contact with the piston rod 
transferring the energy, and, unlike the known structures, it is not necessary that the piston rod 
be first accelerated by the released energy, and use this speed to blow into the agent cartridge 
piston. 

30 The described recognition also includes the innovative idea that at least 60% but optimally 
80-90% of the released energy should fell on the first 1 5-20% section of the whole distance the 
piston takes. According to the invention, this requirement can be r e alip e d r ealized with a 
complex spring structure, in which one component transfers significant energy with a short 
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relaxing movement, while the other component(s) cut out the unit providing the initial high 
energy, and ensure the run of the piston in the cartridge right as far as the discharge hole at the 
appropriate moderate speed. Consequently, the spring structure of the invention should 
comprise a "hard" component with high energy storage capacity at a relatively small change in 
5 size and a unit of comparatively softer other component(s). 

I 

In contrast with the solution with an energy storage unit comprising several different springs, 
but still requiring an impact at the launch of the piston^ we realized that a variety of springs is 
only effective and transfers the necessary time characteristics of energy transfer, which is 

1 0 capable leof fulfilling the task without an impact if at the time of launch, the mentioned "hard" | 
start unit of the energy storage structure is integral with the low-energy (soft) spring, but after 
the IS-20% movement of the piston it becomes separate and independent from the other 
supplementary units both in the tense (energy storing) and the relaxing period of operation* The 
mvention contains a ftirther recognition that it is not enough to select and fit the springs, but 

IS they should be applied only in the stage of linear movement where the stress does not cause 
permanent distortion. This makes it necessary to fit the device with separate structural units 
limiting the tension and the relaxation of the starter and supplementary energy storage units 
respectively. 

20 The practical result of our recognition is the possibility of avoiding to use expensive cartridges 
produced from glass or metal, for which a separate discharge hole inlays would be necessary, 
as agent outlet. Instead of it we may use well the chemical stabi tstabile and easy produce 
cartridge of plastic, which due to conical seat provides satisfactory stability already with 0^5 - 
0^8 mm wall thickness and we may manufacture with high precision the discharge hole from 

25 the cartridge's own material. 

Thus the agent cartridge according to the present invention may successfully and economically 
produced of plastic, since it will be used only once, and after our inventive recognition we may 
produce the discharge hole from die own material of cartridge consider its size^ profile and 
30 precision equal with the metal discharge hole. This solution has the advantage that there is no 
any break-line on the inner surface of the cartridge because there are no two different material 
adjoining one with other. Thus we may avoid the turbulence of liquid stream, and achieve an 
energy spare, consequently smaller size and price of the device. Further we may also avoid the 
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danger of disengag ement of the inlay, and the price of the cartridge is essentially lower than of 
the variant produced with metal inlay discharge hole. 

The inventive solution based on the said recognition is a needleless injection device with a 
S lower part receiving an agent cartridge and an upper part providing the energy needed for 
injection; the upper part contains energy store units, namely start unit(s) and supplementary 
unit(s), capable of elastic form-change; furthermore, the device has a lock maintaining the 
tension of the energy store units and components to release the lock. 

10 The device may be characterized bv-in that a long tube section of the lower part, with external 
thread stretches into the upper part and at the bottom fits into the short internal thread of the 
adjoining part of the upper part, thus the lower part is attached to the upper part revolving 
manner, moving in a telescopic way, and results the tension state of the energy store units; at 
least one start unit, capable of storing min. 60%, preferably 80-90% of the total discharge 

15 energy (pressure), with the reversible elastic distortion at max. 25%, practically 1 5-20% of the 
internal length of the agent cartridge; wherein the start unit is a bundle of polyurethane springs 
fitted inside the device in a separate case, at stretchmg it is joined with the mean transferring 
the stretching power, preferably with the lock mechanism, by a spacer, having no contact with 
other energy store units, namely with supplementary unit(s). 

20 

The device preferably may be characterized by-in that the supplementary unit(s) are volute 
springs, comprising 2-8, preferably 4-S volute sprmgs fitted coaxially in each other, 
surrounding the geometric axis of the upper part, or using more supplementary units, these are 
positioned synmietrically around the geometric axis. 

25 

The device preferably may even be characterized ^jiLthat practically the release mechanism 
is a release button situated at the top of the upper part, attached to a release rod reaching down 
to the lock mechanism in the axis of the upper part. Preferably the device may also 
characterized by that the discharge hole of the cartridge's is manufactured from the cartridge's 
30 own material. 

&i#ui4The device may be characterized bv-in that the discharge hole of the agent cartridge is 
situated precisely in the axis of symmetry of the cartridge. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is described in details in production samples based on the attached 
pian sdrawings, which, however, do not limit the applicability of the invention or the requested 
5 protection range on the production samples. 

Figure 1 , Hie invented device in longitudinal section is telescopically locked (pre-stressed) 
position, without a cartridge. 

10 Figure 2. The device in longitudinal section, m telescopically open position, loaded with full 
agent cartridge. 

Figure 3. The device in longitudinal section^ in telescopically open (relaxed) position, 
containing the emptied cartridge^ 

15 

Figure 4. The sketch of the start unit in pre-stressed position. 
Figure 5, The start unit of the device in relaxed position. 
20 Figure 6. The sketch of the lock mechanism of the device in locked position. 
Figure 7. The sketch of the lock mechanism of the device in released position. 
Figure 8. The device in cross-section according to the A-A section of Figure 2, 

25 

Figure 9. The cross-section of the device according to the B-B section of Figure 3. 
DETAILED DESCRIPTION OF THE INVENTION 

The needleless injection device 20 is basically a cylindrical tube comprising an upper part 2 
30 and an adjoining lower part 1, where the terms "upper" and "lower" apply on the parts farther 
and nearer to the end of the device 20 which contacts the epidermis during injection (Figure 1 
The upper part 2 contains the following parts from up downwards: releasing mechanism 5, 
energy storage parts 3, lock mechanism 4 and the internally threaded part 43 adjoming to the 
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lower part L The lower part 1 is such an integral unit, the central part of which is a tube 
stretching into the upper part 2, and its external part» integral with the latter, surrounds the 
adjoining part 43 of the upper part 2 as a case. The tube 1 3 of the lower part 1 , which stretches 
into the upper part 2, has an external thread 14, that fits into the internal lliread 44 ensuring the 
5 contact. On the external surface of the lower part 1 there are wings to provide easy grip when 
turning the lower part 1 . The mentioned adjoining part 43 of the upper part 2 is a hollow case, 
which narrows down to the size of the tube 13 of the lower part 1 only at the bottom, where 
there is a sufficient number of internal threads 44. The number of internal threads is just enough 
to hold the internally threaded tube 13 of the tower part 1 safely. On turning the lower part 1, 

10 the tube 13, clutching the internal thread 44 of the adjoining part 43 of the upper part 2 
penetrates into the upper part 2, while the external part slips upon it (Figure l. ¥ Figure H . 
When turned reversely, it withdraws (Figure 2, ) fFigure 2\ In such a way, clasped on each other 
with threads, the lower part 1 and-aiid upper part 2 move into each other and open up in a 
telescopic way. Inside the adjoining part 43 of the upper part 2 is the lock mechanism 4 (Figure 

15 fe ¥Figure 6\ The 4-lock mechanism 4^is a closed cylindrical springy cup 41 precisely fitting 
into the upper part 2, in which a socket moves like a piston, pushed by a locking spring towards 
the cover of the springy cup 4L On the cylindrical surface of the socket, distributed uniformly 
around, there are three or four pockets, and in the cylindrical wall of the springy cup there is an 
equal number of perforations distributed in a oiroulo tc irculate fiishion. In every pocket and 

20 overlapping perforation there is a locking ball. When the locking spring is in tension, the 
pockets of the socket are overlapping the perforations of the springy cup 41. Since the locking 
spring pushes the socket upwards, the poglcot op ockets of the socket, optimally shaped with an 
evolvent profile, press the locking balls on die internal surface of the upper part 2, but the balls 
prevent the socket fi"om moving up to the top of the springy cup 41, When the springy cup 41 

25 moves upwards inside the adjoining part 43 of the upper part 2, it reaches a cross section, where 
on the inside sur&ce of the upper part 2, there is an equal number and distribution of locking 
pockets as in the springy cup 41 (Figur e 8 .) (Figure 8) > As soon as the springy cup 41 arrives 
there, the locking balls spring into the pockets, which stops the free movement of the springy 
cup 41 . The locking spring pushes the socket against the top of the springy cup, which stops the 

30 balls fix>m leaving the pockets. This holds the springy cup 41 in position (Fipure 7.1 fFipure 71 . 
To the locking bottom cover of the spring cup 41 a piston rod 42 is fixed in rigid contact. The 
piston rod 42 is situated precisely in the longitudinal axis of the device 20. The agent ^eb etobe 
injected is in a separate cartridge 8. The size and shape of the cartridge 8 is exactly and 
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jointlessly fitting into the tube 13 of the lower part 1 (Figur e 2. ¥ Figure 2) . After inserting the 
cartridge 8, the lower part 1 is closeable with a screwable cover. It is more practical, however, 
to fit the cartridge 8 with a threaded sur&ce part, which fits into the thread formed at the bottom 
of the lower part 1 . On the lower, threaded part of the cartridge 8 is the discharge hole 82 for the 
5 injection of the agent. Inside the cartridge 8 there is a piston 81. The interior part of the 
cartridge 8 is a precise cylinder, in which the piston 81 is allowed to move freely but providing 
perfect tightness everywhere. The piston rod joining to the bottom cover of the springy cup 
lock is such in length that in the locked position of the lock mechanism 4, the piston rod 42 
reaching into the tube 13 of the lower part 1 precisely touches the piston 81 of the fiill cartridge 



In the upper part 2 of the device 20, above the 4-lock mechanism_4, the i-energy storage parts 3 
are situated* Higher up, that is under the release mechanism 5, is the energy storage start unit 31, 
which, with the supplementary unit 35, is responsible for punching the epidermis and develop a 
1 5 transfer channel in order to inj ect the agent. To solve the problem^ only a small amount of agent 
should be used, but with a jjowerful shot at the skin. Consequently only a very short, but 
extremely rapid movement is allowed for the piston in the cartridge 8. 

In the present production sample therefore the start unit 3 1 is a polyurethane spring closed in a 
20 case 32 (Figure - 4: X Fi gm'e 4) . The case 32 is fastened to the upper part 2, thus the case 32 
ceinnot move in it. To the top of the case is supported by the start unit 3 1 , while its bottom cover 
is perforated in the axis of the device 20, and a spacer 33 is led through the perforation. The 
spacer 33 is a sufficiently hard, heavy-duty and non-flexible profiled solid with a unified 
interior longitudinal channel^ situated in the axis of the device 20* The upper end of the spacer 
25 33 is fixed to a start stay 34 plate, which can move in the 32 socket towards the axis of the 
device 20 (Figur e S. W igure 5) . The start stay 34 plate presses against the bottom of the start 
unit 31. In the interior of the upper part 2 under the 32 socket there are more energy storage 
supplementary units 33. Each supplementary unit 35 consist of several, optimally 4-6 volute 
springs, inserted into each other coaxially. The 3-5 identical supplementary units 35 surround 
30 the axis of the device 20 and the spacer 33 cover in equal distribution. The profile of the spacer 
has as many concave elliptic grooves running around the outside surface as the number of 
supplementary units around (Figur e 9. W ipure 9) . The ribs between the concave surfaces also 
serve as stiffeners. Another possible version is where there is only one supplementary unit 35 
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and the spacer 33 stands in the common eeiifee -center o f the coaxial volute springs. According 
to the experience, this solution provides a more limited possibility of regulation in terms of a 
practical selection and combination of the springs. The possible movement limits of tiie 
springy cup 41 in the adjoining part 43 of the upper part 2 go from near the internally threaded 
S 44 bottom part of the adjoining part 43 as far as the locked position of the springy cup 41 . The 
difference between these two extreme positions of the springy cup 41 (more exactly the two 
positions of the cover of the springy cup 41) define the space the tension and relaxed position 
of the energy storing supplementary units 35 can use inside the upper part 2 (Figures 2, and 
3 ^Figures 2 and 3\ To select the length of the spacer 33 one has to define to what extent that 

10 is how many millimotre om illimeters the start unit 31 in the case 32 has to be pressed for the 
tension. The length of the spacer has to be selected so that it be lifted by the springy cup 4 1 this 
much before reaching the locked position, that is, reach in so much deeper than the locked end 
po s itin op osition of the springy cup 41 . The release mechanism 5 is responsible for ceasing the 
locked position and releasing the stored energy. The 5-releasing mechanism 5_is at the top of 

IS the upper part 2. It is a release button 5 1, which can be pressed against a mild safety spring, and 
an adjoining release rod. For the release rod 52 there is a channel as far as the socket in the 
springy cup 41. At the top of the case 32 and the cover of the springy cup 41, there are 
perforations. The release rod 52 goes along these and the centre of the ring-shaped start unit 3 1 
and the hole in the spacer 33. On pressing the release button 5 1, the socket is pressed down as 

20 far as the locking balls, which thus progress from the locking pockets to the socket pockets, 
which ceases the locked position. The release button 5 1 is surrond e d surrounded with a hard 
protective collar to prevent unintended pressure. Aooordi gA ccording to another solution, a 
30-60*^ turn of the release button 5 1 in either direction is blocked by a stop, which prevents the 
button from pressing. 

25 

The operation and application of the device is as follows: The unloaded device 20 is prepared 
for operation. The empty cartridge 8 of the last injection has been removed from the lower part 
1, but then the piston rod 42 is still in the tube 13 of the lower part 1, and the bottom of the 
springy cup 41 is seated on the tube 13 of the lower part 1 (Figure D fPigure 1\ The lower part 
30 1 is now grasped at the wings and screwed into the upper part 2. By doing so, the springy cup 
41 in the adjoining part 43 is gradually lifted up to the cross section of the lock. Further lifting 
is ismpossiblei m possible because the wings of the lower part 1 are stopped by the edge formed 
on the external surface of the upper part 2. By lifting the springy cup 41, the energy storing 
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supplementary units 35 are brought from relaxed position into tension, and in the last phase of 
the process, the start unit 31 is also flexed with the mediation of the spacer 33 and the starter 
stay plate 34. By turning the lower part 1 manual energy is transferred to the device 20, which 
stores it in the 3-energy storage structural parts^. When the springy cup 41 reaches the locked 
5 position, the energy storing role of the lower part 1 ceases. This role is taken over by the 4-lock 
mechanism 4_because the lock balls bear the pressure against the tense springs. Next, by 
turning the lower part 1 reversely, open big up in a telescopic way, the tube 13 withdraws from 
the hollow of the adjoining part 43, leaving the piston rod 42 behind fPigure 2.1 fFigure 2) . This 
has emptied the tube 13 of the lower part 1, leaving the space for inserting the cartridge 8. The 

10 full cartridge 8 is inserted into the tube 13, with the discharge hole 82 outwards (that is 
downwards), and screwed into the cartridge reception threads. Due to the precise measurement 
and the uniform size of cartridges 8sr manufactured for the device 20, the piston 81 of the 
cartridge 8 screwed into the tube 13 precisely touches the bottom end of the piston rod. Then, 
positioning the device with the discharge hole against the treated body part, and unlocking with 

15 the :S-releasing mechanism^ the energy storage structure 3 press the springy cup 41 and the 
piston rod 42 powerfrilly towards the cartridge 8, where tiie piston 81 injects the agent through 
the discharge hole 82 into the required depth in the treated body part. The gist of the invention 
is understandable by a detailed analysis of the energy transfer process following the release. On 
releasing the lock, the start unit 3 1 and the supplementary units 35 break free from the blockade 

20 together, jointly poroducin gp roducing the 600 bar pressure in the agent cartridge required for 
opening the injection channel. With this, the role of the powerful start unit 31 ends. Not 
because it has transferred all its energy, but because the starter stay plate 34 has reached the 
bottom of the case 32 and is physically blocked in further relaxing form change (Figure 
^T ^Tigure 5) . As a result of continuous downward movement, the cover of the springy cup 41 

25 leaves the spacer 33. Thus, no more energy transfer is possible by the start unit 31. This 
structure and arrangement ensures that the start unit 31 can operate only on linear section, 
between 20-60% stretch rates, which is adequately designable and measurable. 
Acordin g According to experience, a more powerful tension or relaxation of the springs would 
result in permanent distortion. Furthermore, it can be ensured that the power opening the 

30 ini e ootio ni niection channel should appear already in the first 0.2 sec, without an inconvenient 
acceleration of the injection. In our sample the fiitl length of the cartridge 8 is 20 mm, out of 
which only 3-5 mm is necessaiy for opening the channel. Only the supplementary units 35 of 
likewise designed pressure continue work. With this solution, the progress and timing of the 
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manual injectioii performed by a health professional can be almost perfectly monitored. 

It is to be stressed that this invention fundamentally differs both in theory* and practice from 
known solutions including known solutions applying combinations of different springs. 
5 Merely by the simultaneous use of springs of different characteristics, the task is not solved^ 
because the start and following continuous stages are not appropriately separated in time. At 
these earlier versions the pressure of the start stage cannot be put high enough, because later it 
would interfere with the injection at a moderated speed. Thus, the impact on the piston cannot 
be missed in order to open the injection channel. This is fully elimmated in our solution. On the 
10 other hand, in earlier solutions, since at tension energy storing is done in the whole energy 
storage unit simultaneously, the produced energy cannot be differentiated in the complex 
system to the different energy storing components. At this invention, as obvious from the 
description and the plans, not only the measure and time of energy transfer are separated as 
regards the start unit 3 1 and the supplementary units 35, but also the energy-intake, the tension. 



The device 20 according to this invention is optimally shaped if the tube 13 interior of the 
lower part 1 receiving the cartridge 8 be precisely fitting with the external shape of the 
cartridge 8. For this tube 13 interior of the lower part 1 is not of cylindrical shape but that of a 
truncated cone where the wider end of the truncated cone superfices is below, the narrower is 

20 above. The angular offset of the conoid as compared to the vertical, that is the geometric axis of 
the device 20, is l,5°-¥h e. The angular offset is selectable between 1.2 to 1.8°, the 1.5° is the 
rate in this sample. The superfices of the cartridge 8 is also of a truncated cone, the angular 
offset of which precisely fits the tube 13 interior cone, that is 1.5°, This shape, like the 
"Morse-cone", warrants the perfect bedding of the cartridge 8 inside the tube 13, over the 

25 whole contact surface. On launching the agent, an extremely high pressure affects the piston 8 1 , 
next the agent and the bottom of the cartridge 8 and the area around the discharge hole. It is 
unportant that this pressure not be bom by the threads fastening the cartridge 8 alone, but also 
the gripping and frictional force between the walls of the cartridge 8 and the interior of the 
lower part 1 tube 13. This necessitates an appropriately tight contact, which, according to 

30 experience, cannot be safely r e alis e dr ealized at fitting cylindrical surfaces. The outer part of 
the lower part 1 is manufactured fix>m shock-proof plastic, the integral, externally threaded 14 
tube 13 is from metal. At our product experiments prove that the plastic cartridge 8 
manu&ctured with a wall thickness of 0.5-1 mm and a truncated cone fitting grips and blocks 



15 
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extremely tightly inside the tube 13 of the lower part L 

The cartridge 8 can be manufactured from any plastic with a sanitaiy certificate which is 
applicable for die-cast processes. Usually thermoplastic materials are used like polycarbonates, 
5 pol>propylenes, or polyethylene. The device 20 is for multiple use, while the cartridge 8 for 
only one. It is important in the practical use of the invention that the cartridge 8 is a 
material-saving and cheap product. The cartridge of this invention is optimally manufactured 
from thermoplastic^ vrith a die-cast technology and a wall thickness of 1 mm. Also the 
discharge hole is formed during the die-cast process. In the ready-made cartridge 8 the 

10 discharge hole 82 Is situated precisely in the longitudinal axis of symmetry of the cartridge 8 
and has a diameter of max. 0. 1 mm. From the discharge hole the interior wall of the cartridge 8 
passes on in an evolvent line and widens into the cylindrical section of the inside of the 
cartridge 8. Unlike the known earlier solutions, there is no need to apply alien materials like 
metal for the discharge hole 82, which, as extra material and producing cost, would 

15 dramatically raise the price of the cartridge 8. In the known earlier solutions it was unpossible 
to generate a discharge hole of the required small diameter from the cartridge's own material, 
but especially not with ensuring the precise position and orientation. As the invented product, 
manufactured from die-cast plastic, proves, the task can be fulfilled successfully. In such a way 
a brand new, technically more advantageous and cheaper product is bom as compared with 

20 known versions. 

The patent description proves that this invention is a new^ genuine solution, which entirely 
meets all the objectives. It perfectly follows the ideal process performed with manual injections 
with needles. Unlike earlier known devices with energy storage applying complex spring 

25 mechanisms, this solution safely separates the stage of punching the epidermis in the first 
moment from the moderate, seamless injection of the agent. AH this is feriise drealized through 
a simple mechanism with reliable operation. Besides the device, the fitting agent cartridge is 
also a more practical, new solution. The uniform conical shape of the cartridge and the case 
ensures the precise, safe blocking of the two components through a simple concept The 

30 discharge hole in the cartridge is die-cast from the cartridge's own material, which is extremely 
practical technically and financially, and, as an invention, it is completely new* The inventions 
summari se ds ummarized in the points of application each mean a significant progress in the 
field. Assembled, they are especially successful in supporting each other's advantages and 
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ABSTRACT QF THE DISCLOSURE 

A needleless injection device with a lower part receiving the agent cartridge and an upper part 
providing the energy needed for injection. The upper part contains energy store units capable of 
5 elastic form-change. Rotating the lower part m relation to the upper part causes the lower p art 
to move along the longitudinal axis toward the upper part, resulting in the tension state of the 
energy storage structural elements. Furthermore, the device has a lock maintauiing the tension 
of the energy storage units and component to release the lock. Among the energy storage 
structural parts there is at least one start xmit capable of storing at least 60 % of the total 
10 discharge energy (pressure! with the reversible elastic distortion not exceeding 25 % of the 
internal length of the agent cartridge. The device has separate structural comtx)nents for 
stretching the start unit and limiting its relaxation. 



